Vibronic structures in the electronic spectra of oligo(phenylene ethynylene): effect of m-phenylene to the optical properties of poly(m-phenylene ethynylene).
At the low temperature, hidden vibronic structures are successfully resolved in the absorption and emission spectra of oligo(phenylene ethynylene)s 3-5. Identification of the hidden bands allows estimation of the vibrational energy gaps in these molecules, which appears to increase with the oligomer conjugation length. The remarkable similarity between the absorption profiles of diphenylacetylene (3) and 1,3-bis(phenylethynyl)benzene (5), especially at -198 degrees C, confirms the effectiveness of conjugation interruption at m-phenylene. The function of precise conjugation length control via m-phenylene is further demonstrated from poly(m-phenylene ethynylene) (PmPE) (6). Even though the number of recurring unit (phenylene ethynylene) increases from 2 (for 5) to 12 (for 6), the absorption and emission spectra of the latter are nearly identical to that of the former.